Unfolding of newly made retinol-binding protein by dithiothreitol. Sensitivity to retinoids.
In cultured hepatoma HepG2 cells, serum retinol-binding protein (RBP) is secreted more rapidly in the presence of retinol than in its absence (Tosetti, F., Ferrari, N., Pfeffer, U., Brigati, C., and Vidali, G. (1992) Exp. Cell Res. 200, 467-472). In the presence of millimolar concentration of DTT, HepG2 cells synthesize fully reduced RBP within the endoplasmic reticulum (ER) which, upon removal of DTT, forms disulfide bonds post-translationally. Secretion of this post-translationally folded RBP is also dependent on the presence of retinol. Using nonreducing gel electrophoresis, we resolved disulfide-bonded RBP folding intermediates. In addition, two other intracellular folding intermediates, compact I and II, which co-migrate with mature RBP were resolved by their different sensitivity to DTT-induced unfolding. Retinol, as well as retinoic acid, stabilized both compact I and II RBP intermediates to DTT-induced unfolding, suggesting that RBP assumes different conformations in the ER in the presence and absence of a ligand. However, only RBP synthesized in the presence of retinol is rapidly secreted, indicating that the ER export quality control system recognizes RBP containing retinol, but not retinoic acid, as fully folded and competent for export. Folding of RBP so that it is stabilized to DTT reduction is not a sufficient condition for ER exit.